After recovery, the animals were anesthetized with cu-chloralose (H. P. Rossiger and Co., N.Y.C.) (100 mg/kg).
The h emodynamic responses to anesthesia were followed for 60 min and then the drug injections were repeated. No attempt was made to maintain the animals in a particular stage of anesthesia. The anesthetic dose employed (100 "g/kg)
is that usually reported for experimental procedures (15), and no supplemental anesthesia was administered. Also, no attempt was made to produce uniform levels of anesthesia in the individual animals. The doses of drugs utilized herein were those which, in preliminary experiments, were found to produce significant hemodynamic and reflex responses without causing arousal or excitement of the animals. The experimental data recorded on magnetic tape were analyzed using special-purpose analog circuitry as previously described (7).
RESULTS
Control values of some important hemodynamic variables from the individual animals are given in iVore@nephrine responses. Figure 3 shows an example of analog responses to a 5 pug intravenous injection of norepinephrine before and about 60 min after anesthesia. The curves on the left show the responses before chloralose.
The slow-speed tracings show the complete responses while the faster tracings show the various hemodynamic variables before injection and during the peak inotropic and chronotropic responses. The curves on the right represent similar responses after anesthesia.
A summary of the average values of the control and peak responses to 5 and 10 pug of norepinephrine from the various experiments is given in Fig. 4 . The open circles represent values averaged over all the experiments before anesthesia, and the closed squares represent data from responses after anesthesia. The responses are given as percent of control in each experiment.
The vertical bars represent standard errors of the mean and where absent indicate that they were smaller than the symbol used to represent the mean. Significant differences when present are indicated by the pertinent P value at the bottom of the graph above the dose level. The unmarked data sets were not significantly different. The peak responses to 5 ,ug norepinephrine were unaltered by chloralose while the responses to 10 pug were associated with only small alteration.
The average transient responses to 10 pg of norepinephrine are shown in It is apparent that the responses before and after anesthesia are very similar.
The peak responses averaged over all the experiments and represented as a percentage of control are summarized in Fig. 7 . The open circles are average data before and the closed squares after anesthesia. The only significant diff'erences that occurred were in the left ventricular pressurederivative responses. Figure 8 shows Fig. 2 .
It is difficult to compare the acute hemodynamic effects of chloralose found in this study to data in the literature. In the hemodynamic data under anesthesia, the values given here for mean arterial pressure and heart rate are consistently lower than values given by others ( 1, 4, 6, 14) . It is, in fact, often stated that tachycardia is one characteristic of chloralose anesthesia (4, 9). This was not a finding in these experiments.
It has been reported that chloralose converts irregular rhythms to regular ones (8, 16). This was found in this study, but only transiently.
After ca. 10 min of anesthesia arrhythmias begin to occur. At ca. 15 min (Fig. 1) , a substantial arrhythmia exists which usually shows a different pattern from the control. It has been suggested that chloralose inhibits the parasympathetic nervous system (9). If this were true, it would be unlikely that the low heart rates or the arrhythmias found in this study under chloralose anesthesia would exist.
In experimental applications, chloralose anesthesia is usually performed with some preanesthetic agent, usually morphine.
However, morphine itself produces direct and reflex changes which may exaggerate or counteract the effects of chloralose per se (8, 11). It was the objective of these experiments to study the effects of only chloralose; therefore, no other drug was given to these animals.
Norepinephrine responses. A comparison of the hemodynamic responses to norepinephrine before and after chloralose permits an indirect assessment of cardiovascular reflexes and responsiveness.
There were only minor differences in the norepinephrine responses summarized in Figs. 4 and 5. No significant differences were observed at the lower dose level, while the peak heart period and stroke volume were higher after chloralose anesthesia. The heart-period response to norepinephrine is the sum of the positive chronotropic action of the drug, which reduces the heart period, and the effects of hypertension on the mechanoreceptors, which would increase the heart period. Under unanesthetized R. H. COX conditions, these two effects offset each other and no net change results. Under chloralose, however, the heart period increases significantly.
It has been reported that baroreceptors are overactive under chloralose anesthesia (2, 5). This could explain the observed increase in heart period under chloralose which occurs in response to the same increase in mean arterial pressure. This results in an increased stroke volume probably due to the prolonged diastolic filling time. The cardiac output does not increase but, in fact, decreases because the heart period increase exceeds the stroke volume increase.
Hyperresponsive mechanoreceptor mechanisms would be expected to cause exaggerated reflex changes in peripheral resistance as well as in heart period. force. However, in fact, just the opposite effect has been shown to exist. Chloralose causes direct myocardial depression ( 13). It is to be anticipated, however, that sympathetic outflow to the heart would increase as a compensatory mechanism to depression ( 13), and chloralose has been shown to increase the excitability of the sympathetic nervous system (3). Therefore, the increase in these indices is possibly due to the increase in sympathetic nerve activity.
In 
